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PROCESS FOR EXTRACTING LYCOPENE

TECHNICAL FIELD

This invention relates to the field of food technology,
particularly to a process for extracting lycopene from tomato
skins.

BACKGROUND ART

Lycopene, which is an important kind of carotenoid
substance, has a unique long chain molecular structure and
possesses more unsaturated double bonds than other caro-
tenoids. Due to its special structure, lycopene has antioxi-
dant capacity and ability to eliminate free radicals. The
antioxidation effect of lycopene is two times of [-carotene
and 100 times of vitamin E. The healthcare functions of
lycopene cover many aspects, such as anti-aging, preventing
cancer, enhancing immunity, cosmetic effect, and anti-ultra-
violet radiation etc. It is becoming a new research hotspot in
health food, cosmetics and medical fields.

China is one of the main countries planting tomatoes,
tomato in China accounts for about 20% of the global yield,
which is mainly planted in Xinjiang, Gansu and Inner
Mongolia. Most of tomatoes in China are used for manu-
facturing processed tomato including tomato paste, tomato
juice and concentrated tomato pulp. The by-product in the
manufacturing process, tomato pomace, is generally treated
as wastes and thrown away, while there exist a lot of
available carotenoids in the tomato pomace, especially lyco-
pene. Therefore, it is a topic worth thorough discussion
about how to make use of tomato pomace.

European Patent EP 1103579 discloses a method of
extracting lycopene, including washing tomatoes, tomato
pomace etc. with low content of hot ethanol to remove the
impurities and water, and then using high content of hot
ethanol to extract lycopene. Although this extraction process
is relatively simple, it leads to low yield of lycopene due to
very low solubility of lycopene in ethanol.

U.S. Pat. No. 5,837,311 discloses a process of obtaining
oleoresin containing lycopene, including crushing tomato as
raw material, pulping extracting with solvent and other
processes. This process uses tomatoes as raw material with-
out the treatment of dehydration, resulting in a low yield; a
large amount of solvent is needed in this process, resulting
in high cost and making large scale production unsuitable.

Chinese  Patent  Application = Publication  No.
CN101449801A discloses tomato skins are taken as raw
material, followed by crushing the material with colloid
grinder, then dehydrating with ethanol and extracting with
organic solvent to produce lycopene. In this process, since
the wet tomato skins containing high amount of water need
to be washed and the crush capability of the colloid grinder
is limited, large scale production is subjected to restriction.

Chinese Patent Application Publication Nos. CN1799674,
CN1334328A and CN101298618A respectively disclose
processes for extracting extracting lycopene, including using
tomato skins as raw material and applying supercritical
carbon dioxide extraction. The use of supercritical extrac-
tion device increases the cost and affects the industrial scale
of producing lycopene from the raw material of tomato
skins.

Chinese  Patent  Application = Publication  No.
CN101121631A discloses that tomatoes and tomato pomace
are taken as raw materials, and extracted by using ultra-
sound/microwave synergistic technology associated with
solvent to obtain lycopene. Although the yield of lycopene
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may be relatively high using this process, it cannot be used
in large scale industrial production due to use of ultra-sound/
microwave technology, resulting in less practicability.

CONTENTS OF THE INVENTION

The object of the invention is to provide a process for the
production of lycopene.

The technical solutions of the invention are provided as
follows.

The present application provides a process for extracting
lycopene, comprising the following steps:

a) dehydrating the raw material containing lycopene;

b) drying the dehydrated raw material containing lyco-
pene in the presence of antioxidant;

¢) coarsely crushing the dried raw material containing
lycopene;

d) separating the coarsely crushed raw material containing
lycopene by air blast process, and taking the portion of raw
material with a less relative density;

e) finely crushing the portion of raw material with a less
relative density obtained after separation step and granulat-
ing it;

f) subjecting the resulting granules to extraction with
organic solvent;

g) treating the resultant of extraction with active carbon
and filtering, then concentrating the filtrate to obtain lyco-
pene product.

The said raw material containing lycopene is tomato
pomace comprising tomato seeds.

The said dehydration is carried out by compression, and
the water content of the dehydrated raw material is con-
trolled at about 70% of the total weight.

The said antioxidant is a water soluble antioxidant, which
is one of proanthocyanidin, grape polyphenol, tea polyphe-
nol, ascorbic acid and sodium salt thereof, isoascorbic acid
and sodium salt thereof.

The drying process is to dry the dehydrated raw material
containing lycopene through the belt dryer, the drying
temperature is 200-300° C., and the water content of the
dried raw material is 10-20% by weight.

The coarse crushing is to crush the dried raw material into
pieces with a size of 4-6 mm.

The portion of raw material with a less relative density
comprises tomato skins and tomato seeds, wherein the
weight of the tomato seeds is less than 0.5% of the total
weight, and the weight of the tomato skins is greater than
99% of the total weight.

The fine crushing is to crush the raw material to 40-60
mesh, and the granulation is to granulate the finely crushed
raw material through granulator. The resulting granules have
a diameter of 0.3-0.5 cm and length of 0.5-1 cm.

The organic solvent is one of alkane, esters and ethers, the
addition amount of the organic solvent is 1-10 times weight
of the granules obtained from the granulation step.

The active carbon used is powdered active carbon.

The treatment with active carbon is carried out by adding
powdered active carbon to the resultant of extraction and
stirring it, wherein the weight ratio of the active carbon to
the resultant of extraction is 1:50-500, the stirring tempera-
ture is 40-80° C., and the stirring time is 30-150 minutes.

The advantageous effects of the invention lie in that:

1. The way of separating the seeds and skins after
dehydrating and drying avoids producing a large amount of
waste water caused by separating the seeds and skins with
water, and reduces environment pollution;
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2. Since tomato pomace contains a large amount of water,
drying it directly needs a great quantity of energy; and the
way of drying after dehydrating the tomato pomace may
reduce the use of energy and the discharge of pollutant;

3. The addition of antioxidant in the process of drying
reduces the impact of high temperature on lycopene,
increases yield of extracted lycopene, and avoids the loss of
lycopene;

4. Using tomato skins after removing tomato seeds to
produce lycopene avoids introducing the pectin of tomato
seeds into the lycopene oleoresin and increases the quality
and content per unit of lycopene oleoresin;

5. Extracting lycopene after granulating the raw material
can increase the yield of lycopene significantly;

6. Treating the extraction solution with active carbon may
effectively remove the impurities, odor, pectin and pesticide
residue etc., thus increasing the quality of lycopene oleo-
resin;

7. This process has large feeding amount of raw material
and a high yield of lypopene, which is easy and rapid, and
suitable for continuous production in large scale.

SPECIFIC MODE FOR CARRYING OUT THE
INVENTION

The following Examples are intended to further illustrate
the present invention without limiting its scope.

Example 1

500 kg of tomato pomace containing 90% of water was
weighted, the tomato pomace was hydrated by presser to
give 167 kg of tomato pomace containing 70% of water; 0.5
kg of proanthocyanidin with a purity of 10% was added to
the above resulting tomato pomace, after well mixed by
mechanically stirring, the mixture was delivered to belt
dryer for drying, the dried tomato pomace was crushed to
give debris having a size of 4-6 mm, and the tomato seeds
were revealed from the tomato skins; the tomato seeds and
tomato skins are then separated by air blast process, the
small amount of tomato seeds residue in the obtained debris
of tomato skins (45 kg in total) accounted for 0.4% of the
total weight, then the resulting tomato skins were crushed to
60 mesh, and granulated by granulator; the resulting tomato
skin granules were subjected to extraction with 450 kg of
ethyl acetate, the extracting solution was treated by adding
1 kg of powdered active carbon at a temperature of 40° C.
and then was stirred for 30 minutes, after removing the
impurity and concentrating, 0.645 kg of lycopene oleoresin
with a content of 6.7% was obtained.

Example 2

700 kg of tomato pomace containing 90% of water was
weighted, the tomato pomace was hydrated by presser to
give 233 kg of tomato pomace containing 70% of water; 0.7
kg of grape polyphenol with a purity of 10% was added to
the above resulting tomato pomace, after well mixed by
mechanical stirring, the mixture was delivered to belt dryer
for drying, the dried tomato pomace was crushed to give
debris having a size of 4-6 mm, and the tomato seeds were
revealed from the tomato skins; the tomato seeds and tomato
skins are then separated by air blast process, the small
amount of tomato seeds residue in the obtained debris of
tomato skins (60 kg in total) accounted for 0.3% of the total
weight, then the resulting tomato skins were crushed to 60
mesh, and granulated by granulator; the resulting tomato
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skin granules were subjected to extraction with 120 kg of
hexane, the extracting solution was treated by adding 1 kg
of powdered active carbon at a temperature of 80° C. and
then was stirred for 100 minutes, after removing the impu-
rity and concentrating, 0.798 kg of lycopene oleoresin with
a content of 7.1% was obtained.

Example 3

200 kg of tomato pomace containing 70% of water was
weighted, 0.5 kg of proanthocyanidin with a purity of 10%
was added to the above tomato pomace, after well mixed by
mechanical stirring, the mixture was delivered to belt dryer
for drying, the dried tomato pomace was crushed to give
debris having a size of 4-6 mm, and the tomato seeds were
revealed from the tomato skins; the tomato seeds and tomato
skins were separated by air blast process, the small amount
of tomato seeds residue in the obtained debris of tomato
skins (55 kg in total) accounted for 0.4% of the total weight,
then the resulting tomato skins were crushed to 60 mesh, and
granulated by granulator; the resulting tomato skin granules
were subjected to extraction with 100 kg of ethyl acetate, the
extracting solution was treated by adding 2 kg of powdered
active carbon at a temperature of 60° C. and stirring for 120
minutes, after removing the impurity and concentrating, the
0.702 kg of lycopene oleoresin with a content of 6.9% was
obtained.

INDUSTRIAL APPLICABILITY

The invention uses the by-products of tomato production
as raw material, thus increasing the utilization ratio of
tomatoes; the way of separating the seeds and skins after
dehydrating and drying can save water and reduce the
discharge of pollutant; the addition of antioxidant in the
process of drying avoids the impact of high temperature on
lycopene; extracting lycopene after granulating the tomato
skins significantly increases the extracting efficiency; treat-
ing the extracting solution with active carbon can effectively
remove impurities, off-odor, pectin and pesticide residue and
the like and increase the quality of lycopene.

What is claimed is:

1. A process for extracting lycopene, comprising the

following steps:

a) dehydrating the raw material containing lycopene;

b) drying the dehydrated raw material containing lyco-
pene in the presence of an antioxidant other than
lycopene;

¢) coarsely crushing the dried raw material containing
lycopene;

d) separating the coarsely crushed raw material containing
lycopene by air blast process to a portion of raw
material having a greater relative density and a lesser
relative density, and taking the portion of raw material
with a lesser relative density;

e) finely crushing the portion of raw material with a lesser
relative density obtained after separation step and
granulating it, wherein the portion of raw material with
a lesser relative density comprises tomato skins and
tomato seeds, the weight of the tomato seeds is less
than 0.5% of the total weight, and the weight of the
tomato skins is greater than 99% of the total weight;

f) subjecting the resulting granules to extraction with
organic solvent;

g) treating the resultant of extraction with active carbon
and filtering, then concentrating the filtrate to obtain
lycopene product.
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2. The process for the extraction of lycopene according to
claim 1, wherein the raw material containing lycopene is
tomato pomace comprising tomato seeds.

3. The Process for extracting lycopene according to claim
1, wherein the dehydration of the raw material containing
lycopene is carried out by compressing, and the water
content of the dehydrated raw material is controlled at about
70% of the total weight.

4. The process for extracting lycopene according to claim
1, wherein the antioxidant is a water soluble antioxidant
which is one of proanthocyanidin, grape polyphenol, tea
polyphenol.

5. The process for extracting lycopene according to claim
1, wherein the drying is to dry the dehydrated raw material
containing lycopene through the belt dryer, the drying
temperature is 200-300° C., and the water content of the
dried raw material is 10-20% by weight.

6. The process for extracting lycopene according to claim
1, wherein the coarse crush is to crush the dried raw material
to debris with a size of 4-6 mm.
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7. The process for extracting lycopene according to claim
1, wherein the fine crushing is to crush the raw material to
40-60 mesh, and the granulation is to granulate the finely
crushed raw material through granulator, and resulting gran-
ules have a diameter of 0.3-0.5 cm and length of 0.5-1 cm.

8. The process for extracting lycopene according to claim
1, wherein the organic solvent is one of alkane, esters and
ethers, the addition amount of the organic solvent is 1-10
times the weight of the granules obtained from the granu-
lation step.

9. The process for extracting lycopene according to claim
1, wherein the active carbon used is powdered active carbon,
wherein the treatment with active carbon is carried out by
adding the powdered active carbon to the resultant of
extraction and stirring it, the weight ratio of the active
carbon to the resultant of extraction is 1:50-500, the stirring
temperature is 40-80° C., and the stirring time is 30-150
minutes.



